Antibodies to native glycosylated myelin oligodendrocyte glycoprotein (MOG), measured by cell-based assays, have been reported in adults with acute disseminated encephalomyelitis (ADEM) and in children with demyelinating diseases, including multiple sclerosis (MS) and ADEM. More recently, antibodies to both truncated^[@R1]^ and full-length^[@R2]^ MOG have been identified in a few adults with aquaporin-4 (AQP4) antibody--negative neuromyelitis optica spectrum disorder (NMOSD). We report a patient with a rapidly worsening longitudinally extensive transverse myelitis (LETM) whose serum antibodies were subsequently found to bind the full-length version of MOG. Aggressive and early immunomodulation correlated closely with reduction in MOG titer and clinical improvement.

Case report. {#s1-1}
============

A 41-year-old woman was transferred to our center with a 3-day history of rapidly ascending sensorimotor disturbance. She described initial sensory difficulties in the left leg that progressed over 48 hours to involve both lower limbs, followed by weakness and urinary retention. Over the first 12 hours of admission, her sensory symptoms progressed to involve the thorax. Within 72 hours of onset, she developed a flaccid paralysis below T1. She became drowsy and had a weak cough.

Examination revealed mild encephalopathy, subtle weakness in the right upper limb, and normal (not brisk) upper limb reflexes. She had a flaccid paralysis in the lower limbs with absent reflexes. There was loss of pinprick, temperature, and light touch below the T2 dermatome and hyperalgesia at T1. Proprioception was intact.

Complete blood count, erythrocyte sedimentation rate, biochemical profile, HIV serology, antinuclear antibodies, rheumatoid factor, and serum angiotensin-converting enzyme were all normal or negative. MRI on admission revealed extensive spinal cord hyperintensity extending from the high cervical cord to the midthoracic cord, and white matter changes in posterior fossa and cerebral hemispheres, which appeared to be inflammatory ([figure, A](#F1){ref-type="fig"}). CSF analysis revealed a white cell count of 32 × 10^9^/L (all lymphocytes), with paired oligoclonal bands in serum and CSF. A diagnosis of NMOSD was made.

![Clinical and radiologic course\
(A) The T2 contrast-enhanced sequence on day 3 shows an extensive central cord lesion extending from C2 to T7. The cord is swollen. Multiple areas of contrast enhancement were present throughout the cord (not shown). (B) Day 438: The cord edema has resolved and there is no longer contrast enhancement (not shown). Posterior fossa (C) and supratentorial (D) white matter changes were evident on a T2-weighted scan performed 3 days after symptom onset. These changes resolved on follow-up imaging (not shown). (E) The myelin oligodendrocyte glycoprotein antibody (MOG-Ab) titer fell rapidly following the commencement of immunotherapy (reference range \< 1:160; red line). There was a steady improvement in modified Rankin Scale (mRS) score over 200 days (mRS = 1).](NEURIMMINFL2014002188FF1){#F1}

Methylprednisolone 1 g was given daily for 5 days, followed by high-dose oral prednisolone (70 mg/day). Five days of plasma exchange were performed, beginning on day 3 of symptoms. There was rapid improvement in encephalopathy. The sensory level descended to T4 and there was subtle lower limb improvement. After 3 weeks, plasma exchange was repeated, with further significant improvement in lower limb function and return of bladder control. Labile hypotension during plasma exchange was the only significant manifestation of autonomic dysfunction.

Cell-based assays for antibodies against AQP4 and the C-terminal--truncated human MOG were both negative (serum 1:20). However, subsequently the patient\'s serum was found to bind to full-length untagged human MOG (endpoint titer: 1:400). Titers of antibody to full-length untagged human MOG decreased in response to plasma exchange and weaning of oral steroids, paralleling the clinical progress ([figure, C](#F1){ref-type="fig"}). Full-length untagged human MOG antibodies were negative by 6 months after presentation and remain negative more than 200 days after cessation of steroids (on day 180). No other immunosuppression was used. At 12 months after symptom onset, the patient has ongoing spasticity and mild sensory change but has returned to work as a nurse in primary care.

Discussion. {#s1-2}
===========

In our patient, a diagnosis of NMOSD was favored over ADEM because the patient\'s presentation was of severe LETM with only mild encephalopathy. We acknowledge, however, that there is much overlap between the clinical-radiologic features of NMOSD and limited forms of ADEM, and the presence or absence of autoantibodies to MOG or AQP4 are probably the markers that distinguish them in terms of pathogenic mechanisms and outcome.

This case illustrates that MOG antibodies may be missed using cell-based assays employing the short form of MOG^[@R3]^ and that testing for antibodies against full-length MOG is necessary in patients with LETM who are negative for antibodies to AQP4.^[@R1],[@R2],[@R4]^ The extracellular domain of MOG is common to both forms of the antigen. It is unclear why deletion of the cytosolic domain, which defines the short form, affects binding of antibodies to the extracellular domain, but it may be that this cytosolic domain affects surface expression of the protein or quaternary structure. This case demonstrates that using the full-length form of MOG provides a more sensitive assay.

This case also exemplifies the need to consider aggressive immunotherapy in a patient in whom antibody-mediated disease is suspected, even if proof of a positive antibody is not immediately forthcoming. Furthermore, although MOG-associated disease has been suggested as having a good outcome, if acute treatment is delayed, complications of illness and long-term disability may occur.
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